SUMMARY
Free Electron Lasers i n t h e UV s p e c t r a l region can be b u i l t u s i n g t h e e l e c t r o n beam of a n e l e c t r o n s t o r a g e ring.
The small beam s i z e and energy spread, and t h e l a r g e peak c u r r e n t o b t a i n a b l e i n s t o r a g e r i n g s can be used t o design a f r e e e l e c t r o n l a s e r with a l a r g e s i g n a l g a i n i n t h e UV.
The i n t e r a c t i o n of t h e e l e c t r o n beam with t h e l a s e r r a d i a t i o n f i e l d modifies t h e e l e c t r o n beam c h a r a c t e r i s t i c s , l i m i t i n g t h e l a s e r output power.
According t o our present t h e o r e t i c a l understanding of t h i s system, t h e l a s e r beam output power and l i n e width would make t h i s system a unique coherent r a d i a t i o n source i n t h e UV, possibly extending t o wavelengths of t h e order of 5 0 nm.
The Brookhaven experiment has t h e primary o b j e c t i v e of studying t h e physics of t h e e l e c t r o n s t o r a g e r i n g -f r e e e l e c t r o n l a s e r system.
We d e s c r i b e t h e experimental apparatus:
t h e undulator, t h e l a s e r system f o r t h e a m p l i f i c a t i o n experiment, t h e o p t i c a l output beamline.
The f r e e e l e c t r o n l a s e r uses a permanent magnet undulator with a period length of 6.5 cm and 39 periods. The undulator has been b u i l t and i t s f i e l d measured, r e s u l t i n g i n s a t i s f a c t o r y agreement with the requirements. Figure 1 shows t h e undulator, t h a t w i l l be mounted i n s i d e a vacuum tank, with t h i s tank removed.
From t h e p i c t u r e , t h e mechanical s t r u c t u r e of t h e magnet, with v a r i a b l e gap and t h e r o t a t a b l e end magnet blocks t o c o r r e c t t h e f i e l d i n t e g r a l s a r e v i s i b l e .
Fig . 2 shows t h e measured f i e l d vs. gap.
The i n i t i a l measurements w i l l be done on t h e spontaneous undulator r a d i a t i o n , and then on t h e amplified r a d i a t i o n from a n Argon l a s e r a t 350 um, using a monochromator and a two-stage demodulation system on t h e s i g n a l from a photodetector, i n order t o i n c r e a s e t h e s i g n a l -t o a o i s e r a t i o . For t h e a m p l i f i c a t i o n experiment, t h e s t o r a g e r i n g w i l l be operated a t a n e l e c t r o n energy of 350 MeV and t h e magnetic f i e l d i n t h e undulator, and consequently i t s magnetic K value w i l l be kept a s high a s i t i s As a next s t e p we w:ll c r y t o make t h e f r e e e l e c t r o n l a s e r t o s e l f -s t a r t and reach an o s c i l l a t o r y s t e a d y s t a t e regime with a n expected l a s e r output power of t h e o r d e r o f 10 W , with a r e l a t i v e l i n e width of Subsequently, t h e system w i l l be operated a t s h o r t e r wavelengths, by i n c r e a s i n g t h e e l e c t r o n energy i n t h e s t o r a g e ring.
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